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(54) VEHICLE BRAKE HYDRAULIC CONTROL DEVICE

(57) [Object] To provide a brake fluid pressure control
device for a vehicle that can accurately determine, with
a simple method, whether the coefficient of friction of the
travelling road surface to tires has suddenly changed
from a low coefficient of friction to a high coefficient of
friction. [Solution] Provided is a brake fluid pressure con-
trol device for a vehicle that can perform fluid pressure
control on the brake fluid pressure applied to wheel
brakes. It is determined whether the pressure increasing
time in the current pressure increasing control exceeds
determination time which is set on the basis of the pres-
sure increasing time in past pressure increasing control.
If the pressure increasing time in the current pressure
increasing control exceeds the determination time, it is
determined that the road surface on which the vehicle is
travelling has changed from the road surface with a low
coefficient of friction to the road surface with a high co-
efficient of friction. [Effect] It is possible to accurately de-
termine, with a simple method, whether the road surface
on which the vehicle is traveling has suddenly changed
from a road surface with a low coefficient of friction to a
road surface with a high coefficient of friction.
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Description

TECHNICAL FIELD

[0001] The present invention relates to a brake fluid
pressure control device for a vehicle to determine chang-
es in a frictional coefficient of a road surface on which
the vehicle is travelling.

BACKGROUND ART

[0002] An antilock braking system (ABS) is a device to
avoid locking of wheels. For example, a technique for
determining whether a road surface on which a motor-
cycle is travelling has changed to a road surface with a
high frictional coefficient from a road surface with a low
frictional coefficient (whether a m jump has occurred) is
known in, for example, Patent Literature Document 1.
[0003] In the brake fluid pressure control of Patent Lit-
erature Document 1, an estimated vehicle body deceler-
ation in a previous instance (previous control cycle) is
compared to an estimated vehicle body deceleration in
the current instance (current control cycle) to determine
whether or not the m jump has occurred.
[0004] In order to accurately determine the m jump us-
ing the estimated vehicle body deceleration, however,
high accuracy is also required to the estimation of the
vehicle body deceleration. Thus, the processing may be-
come complicated. In view of this, there is a demand for
a technique that can accurately determine the m jump
with a simple method.

LISTING OF REFERENCES

PATENT LITERATURE DOCUMENTS

[0005] Patent Literature Document 1: Japanese Patent
Application Laid-Open Publication No. Hei 5-105066

SUMMARY OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] An object of the present invention is to provide
a brake fluid pressure control device for a vehicle that
can accurately determine, with a simple method, whether
a frictional coefficient of a road surface on which a vehicle
is travelling has changed (whether the m jump has oc-
curred or not).

SOLUTION TO OVERCOME THE PROBLEMS

[0007] The invention according to claim 1 is directed
to a brake fluid pressure control device for a vehicle, con-
figured to be able to perform fluid pressure control for
controlling brake fluid pressure acting on a wheel brake
by repeating a control cycle including, at least, pressure
increasing control and pressure reducing control. The

brake fluid pressure control device is configured to de-
termine whether pressure increasing time of current pres-
sure increasing control exceeds determination time,
which is set based on pressure increasing time of past
pressure increasing control, during the fluid pressure
control. The brake fluid pressure control device is con-
figured to make a determination that a road surface on
which the vehicle is travelling has changed to a road sur-
face with a high frictional coefficient from a road surface
with a low frictional coefficient if the pressure increasing
time of the current pressure increasing control exceeds
the determination time.
[0008] The invention according to claim 2 is directed
to the brake fluid pressure control device for a vehicle of
claim 1, wherein a pressure increasing rate is altered to
a higher value in the current pressure increasing control
if the pressure increasing time of the current pressure
increasing control reaches prescribed time that is shorter
than the determination time.
[0009] The invention according to claim 3 is directed
to the brake fluid pressure control device for a vehicle of
claim 1 or 2, wherein the determination time is set based
on the pressure increasing time of a predetermined
number of past pressure increasing control immediately
prior to the current pressure increasing control.
[0010] The invention according to claim 4 is directed
to the brake fluid pressure control device for a vehicle of
claim 3, wherein the determination time is set by adding
a predetermined offset value to a maximum value of the
pressure increasing time among a predetermined
number of past pressure increasing control immediately
prior to the current pressure increasing control.

ADVANTAGEOUS EFFECTS OF THE INVENTION

[0011] In the invention according to claim 1, it is deter-
mined whether the pressure increasing time of the cur-
rent pressure increasing control exceeds the determina-
tion time, which is set based on the pressure increasing
time of the past pressure increasing control, during the
fluid pressure control. Then, the brake fluid pressure con-
trol device makes a determination that the vehicle’s
traveling road surface has changed to a road surface with
a high frictional coefficient from a road surface with a low
frictional coefficient if the pressure increasing time of the
current pressure increasing control exceeds the deter-
mination time.
[0012] It is possible to determine from the current and
past pressure increasing time a fact that the vehicle’s
traveling road surface has changed to the road surface
with the high frictional coefficient from the road surface
with the low frictional coefficient. Thus, unlike the prior
art, it is not necessary to estimate the vehicle body de-
celeration. It is possible to accurately determine, with a
simple method, whether the vehicle’s traveling road sur-
face has changed to the road surface with the high fric-
tional coefficient from the road surface with the low fric-
tional coefficient (determine whether the m jump has oc-
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curred).
[0013] In the invention according to claim 2, when the
pressure increasing time of the current pressure increas-
ing control reaches the prescribed time, which is shorter
than the determination time, the pressure increasing rate
is altered to a higher value in the current pressure in-
creasing control. Because the pressure increasing rate
is raised to determine the occurrence of the m jump at
the stage (point) prior to reaching the determination time,
the lock-equivalent-fluid-pressure becomes considera-
bly high if the change from the road surface with the low
frictional coefficient to the road surface with the high fric-
tional coefficient has actually occurred (if the m jump has
occurred). Thus, the current pressure increasing control
continues for a while even if the pressure increasing rate
is raised. As a result, the pressure increasing time of the
current pressure increasing control exceeds the deter-
mination time, and it is determined that the m jump has
occurred. On the other hand, if the m jump has not actually
occurred, the brake fluid pressure will quickly reach the
lock-equivalent-fluid-pressure upon raising the pressure
increasing rate. Thus, the pressure increasing time of the
current pressure increasing control does not exceed the
determination time, and it is not determined that the m
jump has occurred. For example, in a situation that the
pressure increasing time becomes longer for some rea-
sons although the m jump has not actually occurred, it is
possible to avoid erroneous determination by intention-
ally raising the pressure increasing rate as described
above, and to further improve the accuracy of the m jump
determination.
[0014] In the invention according to claim 3, the deter-
mination time is set based on the pressure increasing
time of a predetermined number of past pressure increas-
ing control immediately prior to the current pressure in-
creasing control. Thus, it is possible to appropriately set
the determination time, depending upon the immediately
preceding operation conditions and variations in the fric-
tional coefficient of the traveling road surface, and further
improve the determination accuracy.
[0015] In the invention according to claim 4, the deter-
mination time is set by adding the predetermined offset
value to the maximum value of the pressure increasing
time among a predetermined number of past pressure
increasing control immediately prior to the current pres-
sure increasing control. Thus, it is possible to avoid the
erroneous determination more reliably by appropriately
setting the offset value.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

FIG. 1 is a fluid pressure circuit diagram of a brake
fluid pressure control device for a vehicle, according
to an embodiment of the present invention.
FIG. 2A depicts a correlation diagram between time
and speed.

FIG. 2B depicts a correlation diagram between time
and brake fluid pressure.
FIG. 3 is a control flowchart.
FIG. 4A describes a modification to the FIG. 2A em-
bodiment.
FIG. 4B describes a modification to the FIG. 2B em-
bodiment.

MODE FOR CARRYING OUT THE INVENTION

[0017] An embodiment of the present invention will be
described below with reference to the accompanying
drawings.

Embodiment(s)

[0018] As shown in FIG. 1, a brake fluid pressure con-
trol device 10 for a vehicle is configured to appropriately
control a braking force (brake fluid pressure) applied onto
wheels of the vehicle. In this embodiment, described is
an example in which the brake fluid pressure control de-
vice is mounted on a bar handle vehicle, and applied on
a front wheel of, for example, a two-wheel vehicle.
[0019] The brake fluid pressure control device for a
vehicle 10 includes, as its major elements, a fluid pres-
sure unit 100, which has fluid passages (brake fluid pas-
sages) and various parts, and a control device 200 to
control various parts in the fluid pressure unit 100. The
fluid pressure unit 100 is arranged between a master
cylinder 12, which serves as a fluid pressure source, and
a wheel brake 14.
[0020] The fluid pressure unit 100 includes an inlet con-
trol valve 15 (control valve means 15), which is a normally
open solenoid valve disposed on a fluid pressure pas-
sage from the master cylinder 12 to the wheel brake 14,
an outlet control valve 16 (control valve means 16), which
is a normally closed solenoid valve disposed on the fluid
pressure passage from the master cylinder 12 to the
wheel brake 14, a reservoir 13 to temporarily reserve the
working fluid, a check valve 18 arranged in parallel to the
inlet control valve 15 to only admit the flow of the fluid
toward the master cylinder 12, a pump part 21 to dis-
charge the working fluid from the reservoir 13 toward the
master cylinder 12, and an actuator (motor) 22 to drive
(actuate) the pump part 21. The control device 200 in-
cludes a control device 30 configured to control the ac-
tuation of the actuator 22, and control opening and clos-
ing of the inlet control valve 15 and the outlet control valve
16. The control device 200 also includes a determination
device 31 configured to determine whether the road sur-
face on which the vehicle is traveling has changed from
a road surface with a low frictional coefficient to a road
surface with a high frictional coefficient (whether the m
jump has taken placed).
[0021] A wheel speed sensor 25 configured to detect
the wheel speed of the wheel 23 is connected to the con-
trol device 200. The wheel speed is obtained by the de-
termination device 31, and the estimated vehicle body
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speed is calculated on the basis of the wheel speed. A
signal that represents the m jump determination, which
is prepared by the determination device 31, a signal that
represents the wheel speed, and a signal that represents
the estimated vehicle body speed are transmitted to the
control device 30, and the control device 30 performs
ABS control and other processing, depending upon the
result of the m jump determination. Therefore, it is pos-
sible to improve qualities of the control such as the ABS
control.
[0022] Firstly, fundamental operations during normal
braking and the ABS control will be described. The brake
fluid pressure control device for a vehicle 10 has a func-
tion to switch between a normal state during the normal
braking and states (reduced-pressure state, a holding
state, and an increased-pressure state) during the ABS
control.
[0023] During the normal braking: in the normal state
(i.e., when no current is fed to the inlet control valve 15
and the outlet control valve 16), the master cylinder 12
communicates with the wheel brake 14 (the inlet control
valve 15 is open), and the wheel brake 14 is disconnected
from the reservoir 13 (the outlet control valve 16 is
closed). As an operation part (activating part) 11 is ma-
nipulated, the working fluid pressure is applied to the
wheel brake 14 from the master cylinder 12 through the
inlet control valve 15 to brake the wheel.
[0024] During the ABS control; when the vehicle’s
wheel is about to lock, the control device 200 switches
among the reduced-pressure state, the holding state and
the increased-pressure state so as to perform the ABS
control.
[0025] In the reduced-pressure state of the ABS con-
trol, the current flows to the inlet control valve 15 and the
outlet control valve 16 such that the master cylinder 12
is disconnected from the wheel brake 14 (the inlet control
valve 15 is closed), and the wheel brake 14 communi-
cates with the reservoir 13 (the outlet control valve 16 is
open). The working fluid flowing to the wheel brake 14 is
released to the reservoir 13 through the outlet control
valve 16, and therefore the working fluid pressure acting
on the wheel brake 14 is reduced.
[0026] In the holding state of the ABS control, the cur-
rent flows to the inlet control valve 15 only, the master
cylinder 12 is disconnected from the wheel brake 14, and
the wheel brake 14 is disconnected from the reservoir 13
(the inlet control valve 15 and the outlet control valve 16
are closed). The working fluid is confined in the fluid pas-
sage closed by the wheel brake 14, the inlet control valve
15 and the outlet control valve 16, and the working fluid
pressure acting on the wheel brake is maintained at a
constant value.
[0027] In the increased-pressure state of the ABS con-
trol, the feeding of the current to the inlet control valve
15 and the outlet control valve 16 is halted, the master
cylinder 12 communicates with the wheel brake 14 (the
inlet control valve 15 is open), and the wheel brake 14 is
disconnected from the reservoir 13 (the outlet control

valve 16 is closed).
[0028] As a result, the fluid pressure of the wheel brake
14 is increased by the working fluid pressure from the
master cylinder 12. During the ABS control, the control
device 200 activates the actuator 22 so that the pump 21
is activated. Accordingly, the working fluid, which is tem-
porarily reserved in the reservoir 13, is caused to return
toward the master cylinder 12.
[0029] In this manner, the brake fluid pressure control
device for a vehicle 10 can perform the fluid pressure
control on the brake fluid pressure that acts on the wheel
brake 14 by repeating the pressure increasing control,
including the control on the reduced-pressure state, the
holding state and the increased-pressure state.
[0030] Now, a determination device for determining
whether the road surface on which the vehicle is traveling
has changed from a road surface with a low frictional
coefficient (may be referred to as a low m road) to a road
surface with a high frictional coefficient (may be referred
to as a high m road) (whether the m jump has taken
placed) will be described.
[0031] FIG. 2A shows a correlation diagram between
the time and the speed during the ABS control. The solid
line indicates the wheel speed, and the imaginary line
indicates the estimated speed of the vehicle. Tn repre-
sents the pressure increasing time of the pressure in-
creasing control in the current control cycle (current pres-
sure increasing control), Tn-1 represents the pressure
increasing time of the pressure increasing control in a
control cycle of one-cycle-before the current control cy-
cle, Tn-2 represents the pressure increasing time of the
pressure increasing control in a control cycle of two-cy-
cles-before the current control cycle, and Tn-3 represents
the pressure increasing time of the pressure increasing
control in a control cycle of three-cycles-before the cur-
rent control cycle.
[0032] During the ABS control, the wheel speed grad-
ually decreases as a whole, and the estimated speed of
the vehicle also gradually decreases by repeating the
control cycle including the increased-pressure state, the
holding state and the reduced-pressure state of the brake
fluid pressure.
[0033] In FIGS. 2A and 2B, the road surface on which
the vehicle is travelling is a low m road up to the time t13.
At the time t13, the road surface on which the vehicle is
travelling changes to a high m road from the low m road.
[0034] FIG. 2A shows the wheel speed, and FIG. 2B
shows the brake fluid pressure. The brake fluid pressure
P1 is pressure at which the wheel tends to lock when the
traveling road surface is the low m road (this pressure
may be referred to as low-m-road lock-equivalent fluid
pressure), and the brake fluid pressure P2 is pressure at
which the wheel tends to lock when the traveling road
surface is the high m road (this pressure may be referred
to as high-m-road lock-equivalent pressure).
[0035] During the ABS control, if the traveling road sur-
face is the low m road, the brake fluid pressure is lowered
by the pressure reducing control upon the brake fluid
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pressure reaching the low-m-road lock-equivalent fluid
pressure (time t1, t4, t7, t10). After the pressure reducing
control, the brake fluid pressure is maintained at a con-
stant value by the holding control (time t2, t5, t8, t11).
Subsequently, the brake fluid pressure is raised by the
pressure increasing control (time t3, t6, t9, t12). Such
cycle of control is repeated.
[0036] In FIGS. 2A and 2B, the traveling road surface
is a low m road up to a certain point in time (time t13) in
the current control cycle Cn. After that point in the current
control cycle Cn, the road surface on which the vehicle
is travelling changes to a high m road. When the traveling
road surface is the high m road, the brake fluid pressure
is increased until the brake fluid pressure reaches the-
high-m-road lock-equivalent fluid pressure P2, which is
greater than low-m-road lock-equivalent fluid pressure
P1. Therefore, although the pressure increasing time Tn-
3, Tn-2 and Tn-1 in those control cycles which are prior
to the current control cycle does not change significantly,
the pressure increasing time Tn becomes significantly
long (large) in the current control cycle Cn, as compared
to the pressure increasing time Tn-3, Tn-2 and Tn-1 in
the immediately preceding pressure increasing control.
Thus, when the pressure increasing time Tn is greater
than the time Tth1 (Tn > Tth1) (time t14), it is determined
that the m jump has occurred.
[0037] A flowchart for determining whether the travel-
ling road surface has changed to the high m road from
the low m road for use with the above-described brake
fluid pressure control device for a vehicle will be de-
scribed below.
[0038] As illustrated in FIG. 3, during the ABS control,
the determination device 31 reads the stored pressure
increasing time Tn-3, Tn-2 and Tn-1 in the three imme-
diately preceding pressure increasing control at Step 01
(Step is abbreviated to ST hereinafter).
[0039] At ST02, the maximum value among the pres-
sure increasing time Tn-3, Tn-2 and Tn-1 is taken as
Tmax.
[0040] At ST03, a predetermined offset value α is add-
ed to the maximum value Tmax, and the determination
time Tth1 is set (Tht1 = Tmax + α). Then, the determina-
tion time Tth1 is taken as a threshold value.
[0041] At ST04, the pressure increasing time Tn in the
current pressure increasing control is measured.
[0042] At ST05, it is determined whether the pressure
increasing time Tn of the current pressure increasing
control exceeds the determination time Tth1. If the pres-
sure increasing time Tn exceeds the determination time
Tth1 (ST05: YES), the processing goes to ST06; other-
wise (ST05: NO), the processing goes to ST07.
[0043] At ST06, generated is a signal that presents a
fact that the frictional coefficient of the traveling road sur-
face to the tire has changed to the high frictional coeffi-
cient (high m) from the low frictional coefficient (low m)
(i.e., the m jump has occurred). Then, the processing
goes to ST07.
[0044] After ST06 or when it is determined at ST05 that

Tn is equal to or smaller than Tth1 (Tn ≤ Tth1), then at
ST07 the pressure increasing time Tn-2 of the pressure
increasing control of two-cycles-before the current pres-
sure increasing control is rewritten to Tn-3, and the pres-
sure increasing time Tn-1 of the pressure increasing con-
trol of one-cycle-before the current pressure increasing
control is rewritten to Tn-2.
[0045] At ST08, the value of time Tn-1 is rewritten to
the pressure increasing time Tn of the current pressure
increasing control.
[0046] At ST09, the pressure increasing time Tn-3, Tn-
2 and Tn-1 obtained upon rewriting is stored, and the
processing ends.
[0047] As described above, it is determined during the
fluid pressure control whether the pressuring increasing
time Tn of the current pressure increasing control ex-
ceeds the determination time Tth1 (Tmax +α), which is
set on the basis of the pressure increasing time Tn-3,
Tn-2 and Tn-1 of the past pressure increasing control. If
the pressuring increasing time Tn of the current pressure
increasing control exceeds the determination time Tth1
(Tmax +α), the control device makes a determination that
the road surface on which the vehicle is travelling has
changed to the road surface with the high frictional coef-
ficient from the road surface with the low frictional coef-
ficient.
[0048] In this manner, it is possible to determine from
the current and past pressure increasing time whether
the road surface on which the vehicle is travelling has
changed to the road surface with the high frictional coef-
ficient from the road surface with the low frictional coef-
ficient. Therefore, unlike the prior art, it is not necessary
to estimate the deceleration of the vehicle body, and it is
possible accurately determine, with a simple method,
whether the road surface on which the vehicle is travelling
has changed the road surface with the high frictional co-
efficient from the road surface with the low frictional co-
efficient (whether the m jump has occurred).
[0049] Furthermore, because the pressure increasing
rate is raised to determine the occurrence of the m jump
at a stage prior to reaching the determination time, the
lock-equivalent-fluid-pressure becomes considerably
high if the m jump has actually occurred (the change from
the road surface with the low frictional coefficient to the
road surface with the high frictional coefficient has actu-
ally occurred). Thus, even if the pressure increasing rate
is raised, the current pressure increasing control contin-
ues for a while. As a result, the pressure increasing time
of the current pressure increasing control exceeds the
determination time, and it is determined that the m jump
has occurred. On the other hand, if the m jump has not
actually occurred, the brake fluid pressure will quickly
reach the lock-equivalent-fluid-pressure upon raising the
pressure increasing rate. Thus, the pressure increasing
time of the current pressure increasing control does not
exceed the determination time, and the determination of
the occurrence of the m jump is not made. For example,
in a situation that the pressure increasing time becomes
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longer for some reasons although the m jump has not
actually occurred, it is possible to avoid erroneous deter-
mination by intentionally raising the pressure increasing
rate as described above, and further improve the accu-
racy of the m jump determination.
[0050] It should be noted that although the determina-
tion time is set on the basis of the three pressure increas-
ing time of the pressure increasing control in the three
immediately preceding control cycles in the embodiment,
the present invention is not limited to this. The determi-
nation time may be set on the basis of arbitrary pressure
increasing time of the past pressure increasing control,
e.g., the single or two pressure increasing time in the
single or two immediately preceding control cycle, the
five or more pressure increasing time in the five or more
immediately preceding control cycles, or the three pres-
sure increasing time in the three control cycles immedi-
ately prior to the immediately preceding control cycle.
[0051] It should also be noted that although the deter-
mination time is decided by adding the predetermined
offset to the maximum value of the pressure increasing
time among a predetermined number of pressure in-
creasing control immediately prior to the current pressure
increasing control in the embodiment, the present inven-
tion is not limited to this. For example, the determination
time may be decided by adding a predetermined offset
value to an average value of the pressure increasing time
in a predetermined number of past pressure increasing
control. It should also be noted that although the deter-
mination time may be decided by adding the offset value
to the above-mentioned maximum value, the above-
mentioned average value or a value of arbitrary pressure
increasing control, the present invention is not limited to
them. For example, the determination time may be de-
cided by multiplying the above-mentioned maximum val-
ue, the above-mentioned average value or the value of
arbitrary pressure increasing control by a predetermined
coefficient such as 1.1 or 1.2.
[0052] Now, a modification to the determination device
will be described.
[0053] FIGS. 4A and 4B are views useful to describe
a modification to the embodiment of FIGS. 2A and 2B.
The modification is different from the above-described
embodiment in that the pressure increasing rate is raised
when the prescribed time Tth2, which is shorter than the
determination time Tth1, is reached in the current control
cycle.
[0054] During the ABS control, if the traveling road sur-
face is a low m road, the brake fluid pressure is reduced
by the pressure reducing control upon the brake fluid
pressure reaching the low-m-road lock-equivalent-liquid-
pressure (time t21, t24, t27, t30). After the pressure re-
ducing control, the brake fluid pressure is maintained at
a constant value by the holding control (t22, t25, t28, t31).
Subsequently, the brake fluid pressure is increased by
the pressure increasing control (time t23, t26, t29, t32).
Such cycle of control is repeated.
[0055] In FIGS. 4A and 4B, the traveling road surface

is the low m road up to a certain point in time (time t33)
in the current control cycle Cn. After that point in the cur-
rent control cycle Cn, the road surface on which the ve-
hicle is travelling changes to the high m road. When the
travelling road surface is the high m road, the fluid pres-
sure is increased until the fluid pressure reaches the high-
m-road lock-equivalent-liquid-pressure P2, which is
greater than the low-m-road lock-equivalent-liquid-pres-
sure P1. Therefore, although the pressure increasing
time Tn-3, Tn-2 and Tn-1 do not change significantly in
those control cycles which are prior to the current control
cycle, the pressure increasing time Tn considerably be-
comes longer (larger) in the current control cycle Cn, as
compared to the pressure increasing time Tn-3, Tn-2 and
Tn-1 in the immediately preceding pressure increasing
control. Thus, when the pressure increasing time Tn is
greater than the time Tth1 (Tn > Tth1) (time t35), it is
determined that the m jump has occurred.
[0056] Because the pressure increasing rate is raised
to determine the occurrence of the m jump at a stage prior
to reaching the determination time, the lock-equivalent-
fluid-pressure becomes considerably high if the m jump
has actually occurred (the change from the road surface
with the low frictional coefficient to the road surface with
the high frictional coefficient has actually occurred).
Thus, even if the pressure increasing rate is raised, the
current pressure increasing control continues for a while.
As a result, the pressure increasing time of the current
pressure increasing control exceeds the determination
time, and it is determined that the m jump has occurred.
On the other hand, if the m jump has not actually occurred,
the brake fluid pressure will quickly reach the lock-equiv-
alent-fluid-pressure upon raising the pressure increasing
rate. Thus, the pressure increasing time of the current
pressure increasing control does not exceed the deter-
mination time, and the determination of the occurrence
of the m jump is not made. For example, in a situation
that the pressure increasing time becomes longer for
some reasons although the m jump has not actually oc-
curred, it is possible to avoid erroneous determination by
intentionally raising the pressure increasing rate as de-
scribed above, and further improve the accuracy of the
m jump determination.
[0057] It should be noted that although the embodi-
ment has described an example in which the wheel brake
fluid pressure control device is disposed only on the front
wheel, the wheel brake fluid pressure control device may
be disposed only on the rear wheel or both of the wheels.

INDUSTRIAL APPLICABILITY

[0058] The present invention is advantageously ap-
plied to the brake fluid pressure control device mounted
on the motorcycle.

REFERENCE NUMERALS

[0059]
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10: Brake fluid pressure control device for a vehicle
14: Wheel brake
21: Pump (solenoid pump)
30: Control device
31: Determination device
Tn: Pressure increasing time in the current pressure
increasing control
Tn-1, Tn-2, Tn-3: Pressure increasing time in the
past pressure increasing control
Tth1 (Tmax + α): Determination time

Claims

1. A brake fluid pressure control device for a vehicle,
configured to be able to perform fluid pressure con-
trol for controlling brake fluid pressure acting on a
wheel brake by repeating a control cycle including,
at least, pressure increasing control and pressure
reducing control,
the brake fluid pressure control device configured to
determine whether pressure increasing time of cur-
rent pressure increasing control exceeds determina-
tion time, which is set based on pressure increasing
time of past pressure increasing control, during the
fluid pressure control, and
the brake fluid pressure control device configured to
make a determination that a road surface on which
the vehicle is travelling has changed to a road sur-
face with a high frictional coefficient from a road sur-
face with a low frictional coefficient if the pressure
increasing time of the current pressure increasing
control exceeds the determination time.

2. The brake fluid pressure control device for a vehicle
according to claim 1, wherein a pressure increasing
rate is altered to a higher value in the current pres-
sure increasing control when the pressure increas-
ing time of the current pressure increasing control
reaches prescribed time that is shorter than the de-
termination time.

3. The brake fluid pressure control device for a vehicle
according to claim 1 or claim 2, wherein the deter-
mination time is set based on the pressure increasing
time of a predetermined number of past pressure
increasing control immediately prior to the current
pressure increasing control.

4. The brake fluid pressure control device for a vehicle
according to claim 3, wherein the determination time
is set by adding a predetermined offset value to a
maximum value of the pressure increasing time
among a predetermined number of past pressure
increasing control immediately prior to the current
pressure increasing control.

11 12 



EP 3 437 944 A1

8



EP 3 437 944 A1

9



EP 3 437 944 A1

10



EP 3 437 944 A1

11



EP 3 437 944 A1

12

5

10

15

20

25

30

35

40

45

50

55



EP 3 437 944 A1

13

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP HEI5105066 B [0005]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

